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Abstract 
Three dimensional animation is intensively used by may popular films like "Jaurasic park", 
"Spiderman", Hulk and many more since last three decades. It becomes the integral part of almost 
all vfx films. When a 3d character walks in front of a virtual camera, it need to have a realistic 
facial expression to convince the audience. So in order to have a good facial expression, the 
characters need to have a good facial flow. Facial flow refers to the flow of line, and vertices in 3d 
mesh. Three-dimensional mesh is a virtual material by which a three-dimensional object or a 
character comprises. In this article we will try to understand how this 3d flow works and effects the 
overall performance of facial expressions. We will understand how the mechanism of facial flow 
linked with the actual muscle system of face. At the end, we conclude that how facial expressions 
can make or break a film. 
Keywords: 3d mesh, virtual camera, muscle system, edges and vertices, facial flow and 3d 
character 
 
Introduction 
Animation is not an unfamiliar term these days as it is used heavily in many industries like film and 
entertainment, education, healthcare sector and many other industries as well. The word animation 
means putting things in motion or to life and best way to do that is to put expressions in objects. So, 
in order to create expressions, we need to have a proper muscular flow in terms of edges and 
vertices by which a 3d character is made up of in a virtual environment. Character facial flow will 
define how efficiently it can express his or her emotions in animation. The second most important 
thing is to have a good facial rigging setup because without that it is very difficult to control that 
facial flow. At the same time a good rig is again depending upon good facial flow.  
Objectives of the study 
1. To understand the 3d mesh and how it works 
2. To understand how facial flow plays an important role while rigging a face. 
3. To understand the importance of facial flow while animating face or working with expressions. 
4. To study the muscle system and its importance in facial expression. 
 
Three-dimensional facial structure or modelling 
There are two key processes to create a 3D animatable facial model from photographs. The first is 
to extract features such as eyes, nose, mouth and chin curves on the photographs. The second is to 
create 3D individualized facial model using extracted feature information. The final facial model is 
expected to have an individualized shape, photograph-realistic skin color, and animatable structures 
[1]. There is a good deal of softwareav(Srivastava & Roy, 2014)ailable in the market as a tool to 
develop 3d models. Companies like Autodesk, SideFX, Maxon, etc are prevailing in the field. It is a 
technique of producing 3d digital representation of an object or model. It is a form of digital art and 
there are many artists in the market who develop a complex model like "Transformers” to beautiful 
models like “Moana”.  
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Facial expressions 
During social interactions, humans willingly and unwillingly express their emotional state through 
facial muscle movements but also via other channels including pupil-dilation, eyeblinks and 
blushing. Over the course of human evolution, it became adaptive to not only perceive and be aware 
of emotions in one self, but also to process emotions including these implicit cues of 
others[2].Facial expressions result from the emotional state of a human being. Expression conveys 
the messages or thoughts of mind. A facial expression is one or more motions or positions of the 
muscles beneath the skin of the face. According to one set of controversial theories, these 
movements convey the emotional state of an individual to observers. Facial expressions are a form 
of nonverbal communication [3]. 
 
Muscle flow of face 
To understand the mechanism of expression, we need dive deep into muscles behind the skin. 
Human face comprises a complex muscle system beneath the skin. Emotion-driven complex 
musculature contractions such as the raising of the eyebrows in fear enables observers to decode 
emotions from just the eye region [4]. We must have a very good understanding of that system. 
Actually, when we smile, laugh or getting angry it's the muscle system behind the skin which acts 
and starches skin to have smooth or flawless expressions.  
 
Facial flow 
Dentists have used orofacial analysis for many years. The process involves applying mathematical 
rules, geometric principles, and straight lines to create either parallel or perpendicular references 
based on the true horizon and/or natural head position. These reference lines guide treatment 
planning and smile design for restorative treatments to achieve harmony between the fresh smile 
and the face[5]. Facial flow is the term use to describe the flow of edges and vertices of facial mesh. 
These lines and vertices should go along the facial muscles beneath the skin of a real human face in 
order to match the expression of a 3d human character. Facial flow also describes the muscles flow 
of a character. 
 
Facial rig 
To control objects and characters in the three-dimensional world we have to have some controls so 
we can pull-out desired outcome from 3d objects or characters. Setting up these controls called 
rigging, which is a technical process and takes a lot of hard work and time. Facial rig is a little more 
special compared to rest of the body. As we need to control the face in the sense of creating desired 
expressions, the modeling of the facial surface have to model in a way that it go with the flow of 
rigging controls. 
 
Facial Animation 
If you had seen the movie called "wall-e" you must have noticed the facial expression used in a 
robot with no muscle flow or facial rig. Which showcases that if an animator want then he can pull 
out the expression from a non-living thing as well. Having said that, it doesn't mean that we don't 
need a facial flow of character to animate. Animation is something which gives life to any object or 
character. While animating a facial expression we need to have a sound observation skill to analyse 
how facial expressions works in human. 
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Conclusion  
Facial animation is the key to success in almost all types of feature films, and in order to have a 
good facial animation we must have a good flow of wireframe around the lips and eyes of a 
character. And to understand that we need have very good knowledge of muscle flow beneath the 
skin. Actually, it's the muscular system which squeezes or stretches to give precise expressions.  
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